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which is eqnal to 2°.8, for air expanding, as in Mr. Joule's experiment,, from 21 atmospheres to half that pressure, and is 900 times as great as the thermometric effect when spread over the water and copper of the apparatus. Hence our present system, in which the thermometric effect on the air itself is directly observed, affords a test hundreds of times more sensitive than the method first adopted by Mr. Joule, and no doubt also than that recently practised by M. Eegnault, in which the dimensions of the various parts of the apparatus (although not yet published) must have been on a corresponding scale, or in somewhat similar proportions, to those used formerly by Mr. Joule.
SECTION" II.—On the Density of Saturated Steam.
The relation between the heat evolved and the work spent, approximately established by the air experiments communicated to the Eoyal Society in 1844, was subjected to an independent indirect test by an application of Carnot's theory, with values of " Carnot's function/' which had been calculated from Regnault's data as to the pressure and latent heat of steam, and the assumption (in want of experimental data) that the density varies according to the gaseous laws. The verification thus obtained was very striking, showing an exact agreement with the relation of equivalence at a temperature a little above that of observation, and an agreement with the actual experimental results quite within the limits of the errors of observation; but a very wide discrepancy from equivalence for other temperatures. The following table is extracted from the appendix to the "Account of Carnot's Theory," in which the theoretical comparison was first made, to facilitate a comparison with what we now know to be the true circumstances of the case.
its pressure is P to a bulk in which, at the same (or very nearly the same) temperature, its pressure is P', and spending all its work of expansion in friction among its own particles, agrees very closely with the expression
P-P
.26 x ——— for the cooling effect in the somewhat different circumstances
of our experiments.
64 the cooling effect experienced by a mass of atmospheric air expanding from a bulk in which
